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1 

msm<Dtt&jj<D&* * y +*s> 6 . * y -wi" 

y-Ht-5f#. «ft^U^h-> (DMT) » 
[ft*^4] tt*3SlcciEas<z>*46(C*5t»r fc IOTB*- 

y-Hs-^a*. ttiRsnfcjwifcvju^ (d 

MT) ->>*^<7>>~>>->x£^U «§SDMT^> 

xtcmmz 

*»DMT^>#;l/**J:tf3Sfil£iRDM 

A. 

* * x v ?t Z $055rtS. 

SM^y+saa*, #ra»^**iniA*^-f> (ad 



(2) 4#H5p i 1 -27504 6 

2 

[rs*ig i 3 ] aHioft^o** y **Sj£&c % 

(DMT) KiBSi. 

iufBDMT ffigg D M T U > ?JOKDmr IB^ft > - 

[19*311 4] »*3»I 3fcS2»©3£BK:*J0»T. &• 

T^>jJf^cfc^i^<11£^DMT5>>^^. *3*5 

(§9*^1 5 J §9**11 3*Cie«<D5§ST 2>oT. grr 

ia=>» setc, imaffift^o^ssrfi; 

saG»a$£j&j. «rga*aiBtrE3ftraia©*a#^r©A d s 

[«*« 1 7 J 19*31 1 3 tCfB*ECD«B^*y^r, iff 

[Sf*3I 1 8 ] IftftB 1 3 fcSBttDSS»C*sUT % ft 
iBDMTMHStf. &mDMTis^#JWffiS33:«is- 

^lff^faJ»3$^^/cto^H7fBlElffi$n/c^ 

[g^5j^l g] it*:rfU 8(ciB$8coi^Ccfecir, 

[s»*3S2 0] W*35i 3tcKt8©*gBtc*5t>-C, hJ 

DSL) DMTfi^C&^S,, 
(i9*Ti2 1 J n*9] 3tes3tSG>*!BK:fcc»r. iff 
gB3>hC2-5^ DMT^D5^^^>X^^-r^Cd 

[0 0 0 1 ] 
[0002] 

3f^<DMSlf- fcT* (POTS) 5®^. -7-/+©^ 
o *;uMA#^-^ (ADS L) r-*S a ADSL©*^ 
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3 

Mftl. 1MHz (jiif^fry) .^-eEif . *ft<tj:g 

®|gI(3:9Mbps ( 1 imtc X> 1 0 0 75Vv h )^ (C 
. [ 0 0 0 3 ] ADS Ltt. ±am<f <fcT*iffi^«C«fc* 

fc*>5. H33£|*3BB (CPE) *>6«t>*^ (CO) £ 

fcw (Jataws^a (leo ^rt*535rRnc*ji>r 

tt. _fci*^ + *JW3:, 25 — 1 38kHz (*a^;u 

*;i>tt, 13kHz-l. lMHz3^©*Sw*SSMft 
J*oct3&J"C#S. (POTSWt** (0-4 k 
Hz) tt, ADSL«CjtOie»*»^fti^ ) 

±at^ + *^*Jj:D c Tifc^i'*;UW. #8tL 
Tl^Aijfc/cWfi64 0n>5. L#>L, ADSL^r 

*ty+©Sr^«ittlB (CAP) XHSfcliT*-/*? 
U- h ■ (DMT) MBftfie/BT*C±# 

(DMTtt. H?SS«R#»*Sifc (OFD 
M) (D-0(Wgar*-6. ) 

[0 00 4] ADSLjeiflCD— 0«ilt(t AN 
SI Tl. 41 3 A**'*. C WfKftM-fc© 

>*>fti£fii-&. 

[0005] ADSL DMT^-^i^y^fiK 
^5 cite**. ^^^-A*iJ»ttcsfic*©«. 

.(0006) ADSL DMT*^-^<!:t«>Xf A 
OffeOfHJSte. ^>#;WRHPi£ ( I S I ) » 
P»TS-DMT^>iKA'ia«>tBE ; F»'C**. I S I© 



(3) WHJ¥ 1 1 -275 046 

4 

^ffiffl$nS. ffiiaffiKGHfrd* DMT^»^ k 
^WCc*teWIWfciii*W^aa3tiS- Hilt s 

■J*. DMTvO^Mi, * + V+l 0<D&tB$c 

J:D^nS. iBia!£SK2. DMT^>*K;W)lW«r*f 

:bn£. o«, iipfitss (ce 

tl. ffiafSJ^Jc^SJ^SPi^o 3ll®tc«. ADSLD 
MTiSffltBtt, iltc^^k:, #cc, -o<z)i^[Hli£ 
56 £ D M T > > tfJl> CC iiflflT S/d^r*Sci«c ? 
ftfc^„ Sflfc^ ^it^a-te*ftWEU - 

ooW6*«:i«iaffl;SS. C E^&JrtfC E,*tf 9 . CO 

»£\ CE = CE x *><fco*CE,r*5 0 ffl^rtr^ 
20 Tuistfhttptet tk~^<Dmmfflffi.*^is. ceo 

[000 7] 

o/c„ L*»L. DMT-»#;Koa«%HIBSii'&i. 

[0 0 0 8] *^CD— HJg^JSCDtB^CCCa, ADSL 

^i-*;UiTSS^^^;l/ift$tf. ADSL^OhU 
-x>^|g|g* % ADSL -DMTiSHiatt, S 

. vmoxm?j<D a d s L«AScc{4sas5efi#*3s®-r * 

W^tC. i3TEADSLiSft*SW*, D M'T is > ^KD^ft 
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[ooo9j *mw<Dm-<D$m&m<Dm'&t l c\z* a d 
. sl DMi^^fAit m}&)fcn&ox\,>z±m* 

-->?m%rp, ADSL DWlTgiiWm*. *W. M 

PSitotB#^© A D S L»«£fc. fiHB«£«-5i*iaB-f 

-scttcj:^; aaeaojw-i *«£-*-*. 

?K;KDiSHl£««, SaSaeaiBigOHftt l/T*iAT 
[0010] 

B 2 <08e*tSWOA D S LjMNtlKl 0 0 CcoutSW 
WL/£l\, ggBj Jt. A D S L$SE 1 0 0 fct, CO<Dtt 
t^TSADSLm »»ADS 

2Wg«Wfic*5<,*rwtt^j&*iB-ra 0 ADSLgsio 

Ott. ANSI T], 4 1 3tC&&L,X^*>b<D±m 

@2(^ADSL^XfAtt ( B3*C?nT 

**Jk ffirffiCPEa>5co 25- 

-r&Jb^. wrgeco^6HirB2CPEftrw, 25-13 
iwacoa»68drecPE*rw, 138kHz 

[0 0 1 1 ] S2fc~?l:»Ti«ljg-f ADSLMl 

0 0 ©assassin* * m^jn <s/p> 10 

5. $x>#^^^-i 1 0, yxgajH£F 
{ I F F T ) 1 15. imimfil (C E ) 120. iftig 
JJJ=J>rC-$r._(P/S) 12 5. fi/^-7tn^ 
8kS (D/A) 1-3 0, *Jct^-f^Uy Fl 3 5t« 
5 s — *ft#tt, -S/P 1 0 SKA* ffriBS 

/p io5(i, mrte -r-z m & m^mn^c^ l> t 2 

6 5fl©«^n g -n,,,*09&-r&. ff-^n 0 ~n 
*I01^ 2 S elO^yW^^M^^c 

0, **i-eft**s/p 1 0 5<D&$mwifmm<oh<o 

(«T«:S5CCi¥j|8i$cSiwr4J:5CC. 

^ *n,Ot*7l-S/P12 5©ftlt hl/-->^ 



(4) ifSB^F 1 1 -2 7 5 04 6 

6 

ft£ 0 ). IS*£UT©S/>#^V3p/K— 1 1 0frt><D2 
5 6ffl<Dttfc&S/>3jOU<Z)* h U - AW, m&$kt bXXO 
■MB***. I FFT 1 1 5"s.j£6ft. lfJl5 I FFT 
tt. 5 1 2l©fflAil%eastSfc*(C. ■ftOMft 

a* + y +*«r8B(U*^>5K^^ b u - Arsa**. 
( 1 fft 1 1 5ft 5 1 2 rnvvTAsm^ 

fcaMc. 2 5 6ffl<Dffl*^>dOl/* H «J-A©a*»ft 
S (S^tf-f) <Dfl5*££ 0 ) I FFT 1 1 5fr*><Dffl 
8B5 1 2©ffi**^5i, CE12 0tC^n, HugBC E 
10 12 01*. )WKiffllta*ff5. mfgBitSSS-^tt, *<D 

s^jai*fi^*t^'r-5>/ce5?)cc. p/s 125^1 

£ft£ 0 iffieDMT^>^;b<bi«ipiS£5figp;(i. a/d 1 

12. ^DMT^>^UD->--2r>X*»TTbSADS 
Lffl|-94^-f ^'J F 1 3 5tCj£9. BufB^W^V > F 
13 5t*. «HBT*ADSL©^*3>^^Y^/^^'J 
1 5 0lc£fl 4 l»IBa>^-f^/X>ry 7^150 

tt, POTS^^*;uril»j*ff^. ai^w*/*:/ 

r J v £ 1 5 0^6©fcB*ft-¥W. 0-4kHzft{CPO 
20 TSft^W^, 138kHZ-i. lMHzrtK 

Tift«#***. h^r 1 5 1 xmzti&mm* 

[0012] ADS L^S 1 0 0 <7>*««MWMi fc ^ ^ 
^!/?Kl35, T>fU# - -ris $ )\>$a&& (A/D) 
155, CE^-hl60, S/P165. 
x§!^-?17 0, ^n^H'1f/^>^U^^^^l 7 
5. *JcfcC/P/S 1 8 0*«^S. 

v 4r 1 5 0 tt v '>^h^7 15 1 ±tC#^T^ft#^ 
*>POT?- + *;U*##JU »0©i:i6ADSLfif 
30 (1 3 8 kHz — 1. 1 MHzCDfnfflF^) ^r. 

v F 1 3 5 to££ D mfie/W:/'; 7 K 1 3 5«. ±flfeA 
DSLi^CEy- h 1 6 OtceM^L. fySBC Ey- 

jKJl/3^6DMT^>#^*afflT* 0 (CEy-hl 6 
0©«*8tt. S/P 1 6 5©»rfcHfT"r4C£#-C# 

[ 0 0 1 3 3 C EV- b 1 5 0 ©-o<D«ff6te. icffBtt 
ttl^Ta-fe^*R!»6r^B*»!*ftS-rSCi*C*.5. H4 
tt, C E M 5 0 TflEfflt-S/cftOftl^i LtCQ« 

^5 1 2^fflr*c*sEL3ftaffl(bj:ber-5c:i*5-cas. 

a-b^*4BT(fi«rD^H, -Ttttofe. 5 1 2ffl©nrfiS«c^> 

-jfr&n m Ti/>#>u*«-r ©**r«#*«»r 
a. 

[0 0 1 4) S2(CR^-C^-r^»i. CE^M6 

o*>^©tB*«^-tt. s/p 1 6 5 5c3H6n. stria s/ 

50 P165tt, 5 1 2*<WB*M^£F FT ] 7 0 CC^ 
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zmmtZo ^^7>/f/i/>^7^f Hsu 

-f-* 1 7 5 CDttJ^ff -*tt, P/S 1 8 OCCiM^ft. lifie 

[0015JB5H ^^©A D S LJ6»0ffi<D0f 

CilCSSSnfcl*. H5QADSLS8K1 O.Ott. D 
MT£SJ»18 5, D MTfJKSOg 19 5, ^JZfVvY 
13 5. tecfcC^> hP-7l 8 0£«*S. DMT^ 
MS 18 511 ADS Lfs^Dj&fiKfcliT (i, eatSO 
Ji 9 JCttffc L . S/P 1 0 5lf©Jt9«rB[2«)gri2fllJa 
WW**tf. H««c, DMT&PifSl 9 5**, ADSL 

«#og<iccfei»r« % ffl»DJ:94c«rf*u A/Dl 

f. P>hP-7 1 9 OH *ft«v ff-^l 9 6*5cfc 
eM9 7Srjfil,T\ DMTSWS1 8 5*j«fcCXDMT8[ 

nasi 9 5*>6tDre*R*fMgru s^rSc -^ss^cct^ 

oT, ~ oOADSLilfi-fe * hu-->^ 
BWiiBeiRWitfttf. H/-i>j^»*. ADS 

L$£® 10 0(1 jftPBiftCDfB^ #©A D S L$SS 
■frr') cbff^^T^o ^> 1 9 Ott. (I? 

KjMSiftCDlBf^© A D S L^MOmW 3>hn-7 
*itW5«c) . aft^r^iU 1 5 16r>|5iBCr>^^^ h 

©a d s LSiBecffiSfi^jEtiSWs^safi-rs. * 

fi-T£<t. «rK«K*ftfl[>tB^OADSL«W*, VA 

<DaBBe©tH*75r©A D S LKS«, try h • p- KSE 
OTfifcTv h • F»«rADS LSIftai 0 

rcr>^>#ju-7 ? f> ^ 9 ©stifle - £ 



C5) l 1 -2 75046 

8 

[•00 17J44THSltfiffcJ:^, ADSLgS 

l o Ote, <-=e-^> h ♦ ?^i5 
o*M&or) /W^U v K 1 3 Bfciiu-cy-f* 
7151 «:ggRori»*. (Riaffilslfiaf i-«tc) D 

8kHz^iC^gLtl^ e 138kHzJ52CD 

»ft4DMTS/>^A.*J:^B4^ WAK. EI505 

30 sK^CSrftft-T*. (»*9S<T4/c*«C l DMT 
^>#ibBitt, DMT^>^A,©(ftffl«:*CcaecL/ 

fib/cJt«DMT^>^bC.*5^CfigaccJ:5arg5T 
DMT^>^A d 4B<tC/B,fC<t»3«5n4ftr 

r, AD S L«j#[{caiHomabflg«i 

) #(c, DMTi/>^C y *@$r5 
7caK>«c % ffiWSl 9 5«CJ:0W*>n*«Ha». ^JSCDJS 

Ac. DMTi/>^l/B d CDWjt, fflf^paBKP^** 

50 ©jjsaataicE.ijjccifCE.iHSsL-r**^ iseec 
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(6) 



m&mimLK. ± <o -rxom^ms c e warn ztiz 

c<t£m^ci>*mLi\, c<om&. ce = ce 1 + c 
[ooi9] tmrzt, mat, ^lti^dmt 

Tift^tc. RI(;DMTi/>J!K/l/Ai3&S. 08 

5^DMTS/>WC^*fit-5. i65»K<£ 
^gBTl3ta6»<Z>--ffl5«:DMTa!«Sl 9 5K^£ 0 0 
7 <DffiKj£U*G>JS5fi 2 £#AST 6 <t SflST 4 * 5 <t J© 9 

% D M T $✓ > sJOMD ftf W ^i!J&3|5#«:#£E L ft I » . 4W 

[0020] •fET»*i»*ra— oo^rtttt: »W 
«c. Btfss±«»!f%arj-*. a.dslssk/b 20 

[0 02 1 ] t^L, DMT^>^Oi»fi*KJBd-l* . 

sLasa«ic?>i«ri3ijw*s<ft><is. S6*c. uiaHJW 
a.- 

(0 02 2]§8-il0il *»M®«ABI"C*S. 
f**tt, COrt(c(4ltT&ADSL««(DiC*rBil9 
*r£„ SKffitOlS^ADSL CPE{C^t(^5 
CCTOIBSttSIStS. i8(l ADSL CP 

«SIST*S. TiiS^ + ^JK7>^rrnj{c« t W4DMT 
^>^A d tectc;B d ^ ADSL COS8«C.J:>3« 
JKWtCjSff StiS. I^P#tC> MBA.DSL CO^g 40 

T^ftfs^ADSL cosaHvw:/';? 

ra. d m t » tifroymz wif *> n a . 

[0 0 2 3 ] itl^D/t^tC. H9tt. <DS3©± 



mmW- 1 1 -2 7 5 04 6 
10 

*fl/T, ISdSSiiBtrS/cZsC)^, HWBADSL^-f-A 

[0024] — o<D-fimz. ttw&t\*$m%<D 

CE„ = CE I + at PM (1) 
CE ti = CE,+ (1 -a) t„ (2) 
[0 0 2 5 ]fflU CE a toJ:C)fCE t ,«. T<D8S? t ' 

r ^ r bshi earn* **cc a n ^ siffiiaa; a (7>jfr u 1 » » 

ffi"C*£. CE a *J<fctfCE.W:, gate I S IT#**Mt 
^@i£S«B=CE 1 + CE 1 + t wu (3) 

cE^^^ifroc^a^eoe-raoKiflefflsns. 

CE,= (t pu + t Pd ) /2 (4) 
^j®lsll£SB«=CE 1 +CE T (5) 
(IU C Eil*, TO^S? i jWJVTiWfe I S I (W 
fOCE^CE,) Sr. ««r*fc«)CCffifflUfc 

let. ( t „4 t, d ) KlfUO. 

[0 0 2 7] W^«e»iiffi^lifrET«e»iBS«:«f 

ui»ftft©Tr, friaiagattsu. a(5) 

*> teWMomsiaz* (Tea©) Wr°j«s^c*tbr^ u 
-^r*asjiBADSL**», ^fflfl?tiie. 5t^c 



S t = [ { t pd + t p «) /2 ] - t 



P M 



(6) 



[0 0 2 8] Y)MT*s>#>\s<Dmm*1ffi'$'2>tcV>1iC. 

mam a tc&xo m mmomc % 

*a. 

t o 0 2 9 } b 1 1 *WM<D$m*&m-*z>Wwt 

l>t©ADSL^fAr*5. WEADSL^fA 
h^rfciiUT, ADSLIK^rt (CP) 
^12 5 0IC$*6lt^iADSL CO^g2 00^ 
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11 

TSfc#>K, othBPOTS * 

&S„ ) ADSL DMT^fAIJ, #8tLTUS# 

S e *:#fe0J3COn>-te^"htcS£^«. ADSL^CDhU 
--^KPg*, ADSL COgfi-200^/diAD 
SL CPgS2 5 0^{cf5gt^, ADSL DMT 

»fsg»s*>fc, fflriBADSLjaif&aw, dmtv>^ 

[0 0 3 0 ] El 1 2«. 192 I ©ADS L^XfAtf 

sL^S3oor*s tf ^m^(D^>^^ htwti. s 

[0 0 3 1 ] ADS LS8B3 0 0« ? DMTf«3 8 
5, DMTmsE^3 9 5, ^^f^'j * Kl 3 5. *5<fct/ 
n> ho-73 9 0 tiil S. ■ WSi UtorD ^-5 A 

"C&S. DMTfS?S3 8 6{J. ^^^'J^F135^ 
ctO^>>'^'Y^/^^ r, ; 7 £ 1 5 0£iILT. 7Y^h 
^715 1 6CJ: g£Ht TS A D S L«^**flSr » 

-f^y ki 3 s^ftiftrsaMrADSLa-^e^- 

1 9 6 4*«fcCM 9 7 £ML"CD MTft§SI?g3 8 5fcJ:C/ 
DMT«bS«3 9 5J&»6UWB*$mT*. 
[0 0 3 2 } *^BBCD3>i2y KcJrtU*, r>>ha- 
^3 9 0ti. DMT^g^3 8 5K. |iIJB*fc«l^«g@ 
f3 9 3«t5. H2«, *«W<DJSBI6cJ:£A 

d s L^§^-Mft&#j&*7F-r#. gsBS©»fp«svge 

ADS LSKE#, C O £/ci*C PrttCfitatUTC^^cb' 
9 JMCJ: C<E>*g^ CO El I 1 <P 

ADSL C OSSH 2 0 0) CCffigT S i!ui2A DSL 

iiatt, uraacppgcttea-r* 

So ADSL^g3 0 0tJ, guiSC Officii 

■ igWft-^3 9 3«*Bi1*-r, D.MT2/> 

^^rii0Sft$ns o (l*»u 

So ) 

[0 03 3 ] ADS L^I 3 0 0 jWISC P 

Ell lOADS L CPSI2 5 0) rtccftHLros 

*g^CC«, ^> hP-73 8 DMTM3 9 5 

^6<t?^p * zj&mffim (cl) 4 9«§ir 



(7) «fI»¥1 1 -275 04 6 

12 

mM{E^3 9 3 ^t^ 0 BysBCL{f#3 9 4« t C 
E^- hSR^6©DMT»a8Sl 9 5TrrCC«ffl*r 

mumzmtts. *<d*£*. dmt^>jjoi><ds&£ 

10 So (isX7J*<D1hmz. &ttitcrj:Zm£ii>$>Z> a 

H?IECOrt(D^I2ADSLK®«. JftiBADSL 

[0 0 3 4] $e>*c, rrccttML/cd:5«:, #>SiI<D 

ADSL^fA(c*$l»rii. WSBfifBiSEi*. DMT 
i>»KJK7>l§J39!^^*>ifSSn^*So Cti^^rA 

[0 0 3 5 ] JS(©;£fS£tD— oi utit rrccKKL/c 

20 <Dfctb<D—0<Dj5&:<DWi'&. 3 > h n - 7 3 9 0 kt\ D 
MTSS8B3 8 5*5cfcZ>'DMT&SES§3 9 5 CCStLt:. 
^■tl^n. «#3 9 2&<i:0'3 9 1 CC J: 9 BtffBC E T £ 

dmt£»b3 8 s«, c 

E T ©iltt^^lH *^oi«c@ffi;5R* «sr S ft: #>*c , 

titter TT«:aftW0/tJ:.^*c. gyiBCE^- bm* 
30 ^ftb^M^DMT-»7K;KD^(Dif >^'Jl/5 1 
2£&mi>T, WI2DMT'»5Kjl/4»fflTS. BJgBD 
MT^>^;^»ai^nS<b, 0;5RDMT-»#;UD^ 
OcoSU^tt, ^CCJ:^. iSSSatt <«fiHffl*JcfcCX« 
^> i^S. 

[003 6] C©*S«r«iEb/c*>*7rtt©*B^(Ctt. 
3>hn-7390«. CE T iC^TS*S— S£>&fil 
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